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Summary

The main goal of this scientific paper is the comparison of outstanding hybrids of the three larg-
est, world-leading maize hybrid seed developers and suppliers (Monsanto, Pioneer and Syngenta)
in function of the average yield and grain moisture. The author’s investigations were executed on
a 600 hectare farm in the south of the Békés County in the extreme drought year of 2012. The
examined hybrids were the DKC 4590 (FAO 360), the P9494 (FAO 390) and the NK Lucius (FAO
330). All three hybrids fall under the early maturity group (FAO 300-399).
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OSSZEFOGLALO

Jelen tudomdnyos munka a vilag hdrom legna-
gyobb, vezeté kukorica hibrid vetémag-
nemesité és  forgalmazd vdllalatanak
(Monsanto, Pioneer,

INTRODUCTION

Two years ago, the country's corn production
fell low due to the extreme drought similarly to
the situation in 2007 (Figure 1).

illetve Syngenta)
egy-egy kiemelkedd
hibridjét  hasonlitja

ossze. Mivel a hibri-
dek megvdlasztdsa-
kor fontos szempont
a termOéképesség és
a vizleado képesség,
igy a dolgozat szin-
tén ezek fliggvényé-
ben vizsgdlia az
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eredményeket. A
szerzd kisérletei a 2012-es, rendkiviil aszdlyos
évben eqgy tobb szdz hektdron gazddlkodo dél-
békési csaladi vdllalkozdsndl késziiltek. A vizs-
gdlt hibridek a DKC 4590 (FAO 360), a P9494
(FAO 390), valamint az NK Lucius (FAO 330)
voltak. Mindhdrom hibrid a korai éréscsoportba
(FAO 300-399) tartozik és technoldgiai szem-
pontbdl is ugyanazt kapta.

Kulcsszavak: kukorica hibrid, vetémag-el6dllité,
aszadly, termésdtlag, szemnedvesség
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Fig. 1. The national average yield of corn per
year [8]

In 2012, the yield level was dramatically low
(3.98 t/ha) because of the combined impact of
the extremely low precipitation (- 96 mm), and
higher (+ 1.4°C) average temperature compared
to the long term mean. But the seed producers
do their best to produce hybrids suitable to
Hungary's climate and soil conditions.
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In our country Pioneer, Monsanto and Syngenta
play the main role in corn seed distribution
market. In Hungary about one third of all sown
seeds were Pioneer hybrids for many years, the
second ranking was Monsanto slightly behind
with the results of over 30%, and Syngenta
came third with a stable approx. 12 per cent
[9]. All these three multinational companies
have their own seed plants in our country in
order to meet the growing Hungarian and East-
European needs. Figure 2 shows the corn seed
market share in Europe [11].
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Fig. 2. Corn seed market share in the EU

Source: Kleffmann Corn Panels

In our country, with regard to corn hybrids, the
FAO 300 maturity group is the dominant (be-
cause these suit best the Hungarian climatic
conditions) therefore they became the author's
choice of hybrids for early maturity (FAO 300-
399). The varieties tested were DKC 4590
(Monsanto), NK Lucius (Syngenta) and P9494
(Pioneer).

Nowadays in Hungary only about 2% of the
total agricultural area — and within the corn-
growing sites too — is irrigated (about 100,000
hectares). Among the 28 EU Member States,
Hungary ranks the 26th regarding the size of
irrigated areas. Therefore, this research was
also conducted in dry conditions.
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EXAMINED HYBRIDS
DKC 4590

DKC 4590 belongs to the FAO 360 maturity
group. It represents a new genetic line, which
provides high performance. It is able to pro-
duce a stable, top yield. It is a hybrid for the
extreme climate of East-Europe selected on the
basis of the breeding experiments by Hungary
and neighbouring countries. Medium-tall
plants with strong stalks that are not liable to
lodge. The impos-
ing (long, well-
fertilized, cylindri-
cal) ears hold out
the promise of
outstanding yield
at first sight. Grain
type: dent. It toler-
ates the stress well
during the whole
growing season. It
has outstanding
5 stability in terms of
weather and pro-
duction site. It
produces excellent
yields in  both
drought and wet years. Its all important quali-
ties are between the best in its maturity group.
It was the most stable high yield potential
hybrid in the previous three years by the inde-
pendent experiments and the farmers' experi-
ences as well.

4% gy, 3% 3%

DKC 4590 has excellent productivity and yield
stability, which was confirmed in the years with
different amounts of rainfalls. It was able to
produce a balanced yield in the extremely wet
year of 2010 and in the drought year of 2011,
too. In 2011, it was the 6th most favourite
hybrid in Hungary, its growing area was about
40,000 hectares (more than double large than
in 2010).

This hybrid performed also excellently in the
comparative small plot examinations in year
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2011, proved its excellent drought tolerance
(under such stress conditions — after ranking
third in 2010 — its average yield exceeded those
of the competitors by 1.5 t/ha, with equal grain
moisture content):

- maize hybrids (on small plot, post-
registration, comparative variety) trials by
the Grain Producer’s Association-Hungary
and the Hungarian Seed Association (GOSZ-
VSZT) — it ranked first in the early maturity
group;

- TOP 20 trials by Hungarian Maize Club
(MKK) — ranking third in FAO 300 maturity
group [5].

NK LUCIUS

It is an outstanding productivity hybrid. It be-
longs to the lower third of the FAO 300 matur-
ity group. This is the most important variety of
the Syngenta’s hybrids. Its growing area was
more than 40,000 hectares in 2011. It has a
thick, strong stalk and smaller height than the
average. Its root is strong, not liable to early
root-lodge. During maturing the husks become
loose. Kernels are deeply set and easily shelled,
the cobs are slim. The number of grain rows
amount to 16-18, sometimes 20, but some-
times there are 22 rows on the cob under bet-
ter circumstances than the average. This hybrid
has shown excellent yield stability in different
years. Its high productivity and good adaptabil-
ity was proved in both small plot trials and large
scale experiments. It is recommended for every
production site and with different soil types. NK
Lucius has very fast drying down capacity.

In 2006, the hybrid excelled with its high yield
and low grain moisture at harvest under good
growing conditions. Its good drought tolerance
was demonstrated in the droughty year of
2007. On small plot trials conducted by Central
Agricultural Office (MgSzH), it ranked first in
the FAO 300 group in 2008. Lucius ranked first
regarding both the absolute ranking and the
yield—grain moisture ratio in its group. In the
examination carried out by the Hungarian
Maize Club (MKK) it ranked 5th in the total
ranking and second in the early maturity group.
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It showed outstanding efficiency in the product
development trials too [4].
P9494

Its FAO number is 390, ripening at the end of
the 300 maturity group, record vyielding, typi-
cally dent maize hybrid. It has favourable agro-
nomical characteristics, its root and stalk is
strong. Ears grow low on the stalks. It has excel-
lent drought tolerance and fast moisture re-
lease. P9494 has large, deep set grains. It has
specifically large grain with high specific weight.
There are often 18 grain rows on the big, thick
cylindrical ears. This hybrid has very good
adaptability to production sites and weather
conditions.

It ranked first in its maturity group in the state
examinations by the Central Agricultural Office
(MgSzH) in 2008. Its yield exceeded the average
of standard hybrids by more than 1 tonne. Its
high yield stood out from its competitors in the
product development trials too. In the dry and
warm year of 2009 (in the second year of the
registration procedure in Hungary) it ranked
first again in its group and its yield exceeded
the average of the standard hybrids by 800 kg
in the official registration trials (MgSzH). Natu-
rally, it gave the highest yield in the FAO 300
group also in Pioneer’s own trials.

In the first year of its purchase (2010) it was
among the hybrids grown in the ten largest
growing areas in Hungary. In 2010, as a state-
registered hybrid, P9494 got into the post-
registration trials where it ranked first in the
wet year too, exceeded again those of the
competitors by significant difference in the FAO
300 group. It ranked second in 2011. Beside
high yield it can be characterized by very fast
drying down. Its water loss is typical of the
middle of the maturity group contrary to its
FAO number [3].

THE WEATHER OF 2012

After a record dry year, 2012 also proved to
very dry for our country. Similarly to the situa-
tion in 2011, a large part of the year 2012 we
could also characterize by the drought. Two
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months, March and August were also record
dry, coupled with severe frosts in February and
with long-term heat waves in summer

(we went through four heat wave periods). The
extreme weather (drought, heat) took a heavy
toll on agriculture. Knowing the national aver-
age vyield (Figure 1) it does not seem correct,

that the year 2011 is listed in the drought years,
because the rainfall from the previous year was
stored in the soil, and the maize was able to
utilize that [6].
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Fig. 3. Meteorological factors in maize breeding time

Temperature

In 2012, the mean temperature was higher
than the long term mean temperature — except
only in February (this month proved extremely
cold) and in December. June and August proved
to be the fourth warmest June and August since
1901 while July was the warmest July ever
measured. Overall, the summer of 2012 was
the second warmest summer of the past 112
years (only preceded by the summer of 2003),
and this year was the fourth warmest year.

The number of heat days (when the maximum
temperature exceeds 30°C) recorded more than
double than the national average (49 instead of
20). However, we can see the biggest difference
in the number of hot days (above 35 degrees):
12 hot days were recorded instead of the usual
one. During the summer we have experienced
numerous long spells of hot weather as well.
There were four heat waves with 27°C daily
mean temperature or higher, within 24 heat
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wave days, which is the highest number re-
corded within a year [1].

PRECIPITATION

According to the data of the year before last
that was a very dry year. We can characterize
the first nine months of 2012 as severe drought
— also several negative records were beaten,
and only in two months, in May and in July, was
the precipitation similar to the precipitation
percentage of the normal 1971-2000 period.
Two extraordinary extremes can be highlighted:
the precipitation of March and August were far
below the average value, extremely little rain
fell across the country during these two
months. In March only 6% (2 mm) of the aver-
age precipitation fell; with this March became
the driest March of the past 112 years. A similar
thing happened in the eighth month as well:
with 14% (7.6 mm) of the average precipitation
levels, the August of 2012 became the driest
August since measurements started.
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Based on the amount of precipitation and the
data on heat and hot days, it can be established
that our weather was extremely droughty in
2012 [7].
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Fig. 4. Precipitation, summer 2012 [2]

RESULTS

The investigations were executed on a 600
hectare farm in the south of the Békés County.

The first table shows the acreage, the yield and
the moisture content at the time of harvesting
of some hybrids. Figure 5 shows the average
yields, which is calculated based on the first
table’s values in function of grain moisture [10].

Producer/hybrid/FAO number Acreage [ha] Product yield [t] Water [%]
Pioneer / P9494 / 390 Table1 36,6 290,97 11,8
Table 2 24,4 198,616 11,9
Monsanto / DKC 45980 / 360 Tahlel 52,3 213,384 12,0
Table2 25,2 92,484 10,9
Syngenta / NK Lucius / 330 Tahlel 33,6 100,128 10,4

Table 1. The acreage, product yield and moisture per table of the varieties examined
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Fig. 5. The average yields per table of some species in function of grain moisture

The indicated values show that, the production
site stability of the P9494 hybrid is outstanding,
because there is almost imperceptible differ-
ence between the two tables. In contrast to
this, in case of DKC 4590, there is more than
10% difference between the average yields of
the two areas. Moreover, it can be established
that the Monsanto hybrid showed very hectic
changes within one table in terms of its yields.

The P9494 hybrid — according to references in
literature — performs above the average espe-
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cially in stressful years, like the one experi-
enced two years ago. Its excellent stress toler-
ance was pulled through in critical periods (dry
periods), and beat all its rivals with yields in
excess of 8 tons (8.03 t/ha) found in this inves-
tigation.

DKC 4590’s average yield (3.95 t/ha) was just
less than half of the Pioneer’s performance and
it corresponded to the average yield found in
Hungary. On the whole it can be stated that the
performance of this type was a big disappoint-
ment to the author.
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Lucius, contrary to the expectations, did not
confirm anything from the previous experi-
ments where it showed a great performance. It
reached only an extremely weak average yield
(2.98 t/ha) from 33.6 hectare cropland. The
lowest yield per hectare was performed by
Syngenta’s top hybrid type yielding not more
than 37% of the P9494 hybrid and only three-
guarters of DKC 4590. However, the grain mois-
ture of Lucius — although not significantly — was
lower (its water loss is really faster) than the
other species, even though in year 2012 it
turned out a disadvantage, because of the low
water high shatter loss arising at harvesting.

9.5 g/ha, while Dekalb reached 11.5 g/ha re-
sults) cannot be compared with the values of
the year 2012 (Figure 6), but these differences
should not be merged into one same maturity
group and with the same conditions. It would
be interesting to compare these varieties in
completely different weather conditions, so the
investigation certainly will continue this year.

CONCLUSIONS

The experiences of the year 2012: for a lot of
things we cannot find a logical explanation. We
can describe that the fields were not irrigated,
so the only water source was the
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natural rainfall; till the end of
September in that area reached
only 300 mm. We have to add,

O average vyield [t’ha]
O grain moisture [%] lack of rain two years earlier; on an

however, that there was a critical

P9494 DKC4590 NK Lucius

average the deficiency of moisture
was 200-250 mm. Therefore the
nutrient utilization was not opti-
mal, and in this respect the fertili-
zation effect was infinitesimal.

Fig. 6. The aggregated average yield and grain
moisture of some species

It should be also noted that the flowering of the
stands and the grain setting were in progress
when the hot days arrived. The heat stress,
which all three hybrids were exposed to,
caused a significant yield depression. All of this
is well reflected in 5.2 t/ha average yield, too.
On further investigation with the values ob-
tained, perhaps it could be established that in
such extreme drought years, varieties with
higher FAO numbers flatter higher yields, but
for instance in this very same farm DKC 5007
(FAO 450) Monsanto hybrid (belonging to the
medium-early maturity group) reached just
7.26 t/ha performance, wherewith it outranked
DKC 4590 (FAO 360), but could not exceed the
performance of P9494.

Naturally, the average yield of previous years
(in year 2011, at the same farm Lucius yielded
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Maybe it can be established that the hybrids’
drought-tolerant feature differs from the fig-
ures given in their catalogue. Obviously, it is not
indicated which of these hybrids were tested
for that extremely dry and hot weather, too.
While the spring emergence was trouble-free
(sowing time was between 14-18 April, all
hybrids were sown with a density of 73,750
plants per hectare, sowing distance was 75 cm),
the plants came up at the same time, but there
was one control plot, which was not treated
with micro-granular starter fertilizer. To tell the
truth, between the emergence and the devel-
opment of the maize, visible, measurable dif-
ferences did not arise.

It should be noted, however, that the region
was hit by an exceptional moth infection and
the protection applied resulted only in partial
success in that year. Furthermore, during the
harvest (hybrids could be harvested between
15-22 September) the unusual dry maize grains
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required very careful attention, because these
grains could easily crackle, which can cause and
did cause significant or measurable losses.
Naturally, because of the moth damage cau-
tious harvest was called for and therefore the
ears did not fall out prematurely from the
adapter.

With this information available, growers will be
smart enough to choose the technology and
type of hybrid to buy for the next years. In the
neighbouring area there were farmers who did
not buy top hybrids, did not apply intensive
technology and their yields were not worse
than the averages described here. Thus the
guestion arises, which hybrid type and technol-
ogy will be chosen for long-term use?
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